





3) Darlington Pair (analysis). Assume two 6144 NRdsistors are connected as a Darlington pair.

| Vbe | = 0.7V
| Vce | = 0.36V when saturated
b =200
Let Rb be 1000 + 100(Birth Month) + Birth Day. (&4 = 1514 Ohms). Find the currents and voltages.
Rb 11 12 13
1000 + 100*Mo + Day
1514 Ohms 2.378mMA 5.574mA 1.115A
V1 V2 V3
1.4V 0.7V 1.06V

Transistor T1 is saturated

Transistor T2 is active (13 = 200 12)

= 222 =2378n4

151

Is=I3+1,= 2209 =1.118




4) Comparitor: Design a circuit which output

« 0OV whenR > X Ohms
- 5V when R < X Ohms

where X is 1000 + 10*(Birth Month) + (Birth Day).

+5V

1514 +5V

2.50V —— +
MCP602




5) Schmitt Trigger: Design a circuit which output

5V when R < X Ohms
0V when R > X + 200 Ohms
No change for X < R < X + 200 Ohms

Let X be 1000 + 10(Birth Month) + (Birth Date).

X =1514 Ohms

R =1514 Ohms

V1 =2.500V
Y =5V

R =1714 Ohms

V1 =2.655V
Y =0V

Connect to the minus input (Y goes down when Visgqs
Make the offset 2.500V (Y goes high when V1 i<02¥)

. 5V-0V —_
Make the gair 265525000 32.38

322.8k

—AAA—

5V

MCP602 —




6) Schmitt Trigger: Analysis. Determine the vokagnd resistance where the following Schmitt &rggrns on
and off. Assume Rx is 1000 + 100*(Birth MonthjBirth Day). May 14th gives Rx = 1514 Ohms.

R)E On (V2 = +5V) Off (V2 =0V)
1514 V1 R V1 R
3.50V 3533 1.833V 876

. _  5V-0v
gain = 3.00= VoV

Vo =3.50V- 2 =1.833/February 20, 2021

R, = —Y_ 1514= 3533V

5.0v-3.5v

Ry= =83 1514=876N

5V-1.833%

+5V
R i




